Ligand binding is a critical requirement for plasma membrane expression of heteromeric kainate receptors.
Intracellular trafficking of ionotropic glutamate receptors is controlled by multiple discrete determinants in receptor subunits. Most such determinants have been localized to the cytoplasmic carboxyl-terminal domain, but other domains in the subunit proteins can play roles in modulating receptor surface expression. Here we demonstrate that formation of an intact glutamate binding site also acts as an additional quality-control check for surface expression of homomeric and heteromeric kainate receptors. A key ligand-binding residue in the KA2 subunit, threonine 675, was mutated to either alanine or glutamate, which eliminated affinity for the receptor ligands kainate and glutamate. We found that plasma membrane expression of heteromeric GluR6/KA2(T675A) or GluR6/KA2(T675E) kainate receptors was markedly reduced compared with wild-type GluR6/KA2 receptors in transfected HEK 293 and COS-7 cells and in cultured neurons. Surface expression of homomeric KA2 receptors lacking a retention/retrieval determinant (KA2-R/A) was also reduced upon mutation of Thr-675 and elimination of the ligand binding site. KA2 Thr-675 mutant subunits were able to co-assemble with GluR5 and GluR6 subunits and were degraded at the same rate as wild-type KA2 subunit protein. These results suggest that glutamate binding and associated conformational changes are prerequisites for forward trafficking of intracellular kainate receptors following multimeric assembly.